Altered zinc homeostasis and caspase-3 activity in murine allergic airway inflammation.
Zn may have an important protective role in the respiratory epithelium and Zn deficiency may enhance airway inflammation and epithelial damage. The effects of mild nutritional Zn deficiency on airway hyperresponsiveness (AHR) and airway inflammation in mice sensitized and challenged with ovalbumin (OVA) to induce an allergic response were investigated. Balb/c mice were given Zn normal (ZN, 50 mg/kg Zn) or Zn limited diets (ZL, 14 mg/kg Zn) before and during induction of allergic airway inflammation, with appropriate controls (saline-treated, SAL). ZL mice had greater levels of AHR than ZN mice, regardless of presence or absence of allergic inflammation. These mice also had increased eosinophilia and mucus cell hyperplasia compared with ZN mice. Second, ZN and ZL OVA-treated mice had significant decreases in airway epithelial Zinquin fluorescence, indicating a lowered availability of Zn compared with their SAL-treated counterparts. In contrast, the pro-apoptotic protein caspase-3, which was co-localized with Zn in the apical epithelium, was significantly increased in both ZN and ZL OVA-treated mice. Immunologically active caspase-3 and apoptosis were increased in OVA-treated mice, especially the ZL group. These findings provide the first data for adverse effects of Zn deficiency on the respiratory epithelium and support a role for altered Zn homeostasis and caspase upregulation in asthma.